PATENT 

Serial No. 10/582,837 
Amendment in Reply to Decision on Appeal January 17, 2008 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of 



Atty. Docket 



LILLEY ET AL. 



US 030503 US 2 



Confirmation No. 



PCT No. PCT/IB04/52741 



Serial No. 10/582,837 



Group Art Unit: 



Int. Filing Date: 9 December, 2004 



Examiner: 



Priority Date: 15 December, 2003 

Title: SYSTEM FOR CHANGING THE AMPLITUDE OF MOVEMENT FOR A POWER 
TOOTHBRUSH BRUSHHEAD BY CHANGING THE DRIVE FREQUENCY OF 
THE TOOTHBRUSH 

Mail Stop Petitions 

Commissioner for Patents 

Office of PCT Legal Administration 

P.O. Box 1450 

Alexandria, VA 22313-1450 



In response to the Decision on Petition of January 17, 2008, 
this Renewed Petition under 37 CFR 1.137(b) is presented along with 
a proper reply, namely, a Declaration of the inventors which does 
not include two pages listed as 'page 2, 1 and includes a copy of 
the Application attached to the Declaration at time of execution 



Renewed Petition Under 37 CFR §1.137 (b) 



Sir: 



US03 0503-2-pet- 03-11- 03 .doc 



1 



PATENT 

Serial No. 10/582,837 
Amendment in Reply to Decision on Appeal January 17, 2008 

thereof. The executed Declaration is included as Appendix AA of 
Exhibit A (which is a Declaration by GiGi Lamprecht as indicated 
below) . 

Further, as indicated on page 2 of the Decision on Petition of 
January 17, 2008, in order to perfect the statement of 
unintentional abandonment, a Declaration by GiGi Lamprecht is 
enclosed as Exhibit A related to the presentation of the 
Declaration to the inventors. Further enclosed as Exhibit B is a 
Declaration by Paul Im related to the preparation and response of 
the petition which was dismissed by the Decision on Petition of 
January 17, 2008 . 



US03 0503 -2 -pet- 03 -11 -03 .doc 



2 



PATENT 

Serial No. 10/582,837 
Amendment in Reply to Decision on Appeal January 17, 2008 



It is believed that the enclosed Declarations by GiGi 
Lamprecht and Paul Im provide the necessary information for 
perfecting the statement of unintentional abandonment. 
Accordingly, reconsideration and grant of the Petition to Revive is 
respectfully requested. 



Enclosure: Exhibit A, Declaration of GiGi Lamprecht (with Appendix 



AA, executed Declaration) ; and 
Exhibit B, Declaration of Paul Im {with Appendix BA, 
Transmittal Letter to enter the National Stage in 
the U.S.) 



THORNE & HALAJIAN, LLP 

Applied Technology Center 
111 West Main Street 
Bay Shore, NY 11706 
Tel: (631) 665-5139 
Fax: (631) 665-5101 



Respectfully submitted, 



Dicran Halajian, Reg. 39,703 
Attorney for Applicant (s) 
March 11, 2 0 08 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of 



Atty. Docket 



LILLE Y ET AL . 



US 030503 US 2 



Confirmation No. 



PCT No. PCT/IB04/52741 



Serial No. 10/582,837 



Group Art Unit:. 



Int. Filing Date: 9 December, 2004 



Examiner: 



Priority Date: 15 December, 2003 

Title: SYSTEM FOR CHANGING THE AMPLITUDE OF MOVEMENT FOR A POWER 
TOOTHBRUSH BRUSHHEAD BY CHANGING THE DRIVE FREQUENCY OF 
THE TOOTHBRUSH 

Mail Stop Petitions 

Commissioner for Patents 

Office of PCT Legal Administration 

P.O. Box 1450 

Alexandria, VA 22313-1450 



I, GiGi Lamprecht, hereby declare that: 

I am a Sr. Legal Assistant for Philips Electronics North 
America Corporation, in the Intellectual Property Department. My 
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responsibilities include preparing and filing applications with the 
US Patent and Trademark Office. 

I was assistant to Attorney Ernestine C. Bartlett, Reg. No. 
22,861, who was responsible for the above -identified patent 
application at the time it was filed as a provisional application 
on December 15, 2003, and retired thereafter. Appendix AA shows 
Ms. Bartlett 1 s signature on the Provisional Application Cover Sheet 
(Form PTO/SB/16) . As assistant to Ms. Bartlett, I prepared formal 
papers including the Declaration for sending to the inventor (s) for 
review and execution. 

For preparation of the filing of applications with the US 
Patent and Trademark Office, I prepare and send to the inventor (s) , 
a Declaration form for execution, along with a copy of the 
application. My practice is to always send the inventor (s) the 
Declaration form for signature, along with the application, 
whenever the Declaration states that the application is attached, 
in which case the Declaration form does not go to the inventor (s) 
without a copy of the application. 

Accordingly, the inventors who signed the Declaration form 
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indicating that the application is attached, should have had the 
application in front of them, which is the application that was 
filed with the U.S. Patent and Trademark Office as a Provisional 
Patent Application on December 15, 2003. 

I searched our files and found a copy of the Declaration 
including the specification and drawings which was sent to and 
signed by the inventors, and is enclosed as Appendix AB. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and 
belief are. believed to be true; and further that these statements 
were made with the knowledge that willful false statement and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 
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SYSTEM FOR CHANGING THE AMPLITUDE OF MOVEMENT FOR A POWER 
TOOTHBRUSH BRUSHHEAD BY CHANGING THE DRIVE FREQUENCY OF 
THE TOOTHBRUSH 

Technical Field 

This invention relates generally to power toothbrushes, and more specifically 
concerns such a toothbrush which is driven in a manner to produce a periodic change or 
variation in amplitude of a brushhead portion (which includes the bristles and bristle plate) 
of the toothbrush during operation thereof. 
Background of the Invention 

In power toothbrushes, there is usually a correlation between the amplitude of 
brushhead movement as it oscillates, relative to both cleaning effectiveness and sensory 
experience. Greater amplitude provides better cleaning results. However, there is a 
practical upper limit to the amplitude, above which discomfort occurs to the average user, 
although there is uncertainty as to the particular characteristics of the amplitude which are 
responsible for the discomfort. In the present invention, the amplitude is varied in a 
particular manner, allowing a user to tolerate more amplitude, which increases the sensory 
brushing experience and improves the cleansing effect of the toothbrush as well. 
Summary of the Invention 

Accordingly, the present invention is a system for resonantly driving a power 
toothbrush having a resonant frequency, wherein a brushhead portion of the toothbrush 
moves in operation through a path with an amplitude about a center point, comprising: a 
resonant drive system for driving a brushhead at a drive frequency, the drive system 
including a circuit for changing the drive frequency relative to the center frequency to 
produce a periodic change of amplitude of the brushhead portion within the range of 5- 
30%, providing an improved sensory experience without discomfort to the user. 
Brief Description of the Drawings 

Figure 1 is a diagram of brushhead voltage (energy) against frequency for a power 
toothbrush having a known resonant frequency at approximately 259 Hz. 

Figure 2 is a block diagram of one embodiment of the toothbrush drive system of 
the present invention. 

Figure 3 is a diagram of brushhead voltage (energy) against frequency using the 

system of Figure 2. 
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Figures 4 and 5 show diagrams of change (variation) of amplitude and peak 
amplitude against brushhead resonant frequency for a power toothbrush driven at 259 Hz. 

Figures 6 and 7 show diagrams of change (variation) in amplitude against 
brushhead resonant frequency for a frequency modulated drive signal with different 
5 modulation rate (Figure 6) and different maximum frequency deviations of the modulation 
(Figure 7). 

Figure 8 is a block diagram of another embodiment of the present invention. 
Figures 9 and 10 are diagrams of variations in amplitude of the brush portion of the 
toothbrush against time and variation in drive frequency against time, respectively. 
10 Best Mode for Carrying Out the Invention 

Typically, power toothbrushes having a brushhead portion designed to oscillate 
about a center position are driven at a preselected frequency, referred to herein as a center 
frequency F c . The center frequency is determined by the designer of the drive system and 
may be selected to be at or near the resonant frequency of the toothbrush to provide 
1 5 maximum efficiency relative to power consumed by the toothbrush during operation. 

An example of such a toothbrush, using an electromagnetic drive system, is shown 
in U.S. Patent No. 5,189,75 1, which is owned by the assignee of present invention, the 
contents of which are hereby incorporated by reference. However, it should be understood 
that the present invention is not limited to a particular drive system, such as that shown in 
20 the '75 1 patent. Many other drive systems which produce an oscillating brushhead action 
are well known and can be used with the present invention. 

Typically, a resonant drive toothbrush will operate slightly off resonance, since at 
resonance the amplitude of brushhead movement is quite high, resulting in significant 
discomfort to the average user. When the toothbrush is operated slightly off resonance, by 
25 3 or 4 Hz, for instance, either above or below the resonant frequency, efficient cleaning 
results are obtained without discomfort to the user. Figure 1 shows a plot of brushhead 
voltage (energy) against frequency for a resonant drive toothbrush. Note that the plot line 
12 has one large peak at region 14, in the vicinity of the resonant frequency of the 
toothbrush. 

30 As indicated above, it is known that amplitude of the toothbrush brushhead 

movement during its oscillation is a major factor in cleaning of the teeth, as well as 
providing the desired sensory effect of cleaning produced by action of the toothbrush. The 
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sensory effect is quite important, as it provides the user an experience which indicates that 
an effective cleaning of the teeth and treatment of the gums has in fact occurred. 
Increasing amplitude thus would appear to be desirable, to increase cleaning and sensory 
effect, but as indicated above, increasing amplitude beyond a particular point will result in 
5 significant discomfort to the average user. 

In the present invention, the drive frequency is changed periodically, about F c , such 
as by frequency modulation, to produce a periodic change (A) in motion (amplitude) of the 
brushhead, producing in effect an amplitude (motion) modulation, which results in an 
increase in average amplitude of brush movement. This produces an improved sensory 
1 0 brushing experience for the user, as well as a possible improvement in cleaning effect, 
without discomfort to the user. 

In the present invention, with a resonant drive toothbrush, the center frequency F c 
is first moved closer to the resonant frequency of the toothbrush, typically closer than 
would be done otherwise (because of resulting discomfort). The closeness of the center 
15 frequency to the resonant frequency has a significant effect on the resulting change of 

amplitude of brush movement due to frequency modulation. In the embodiment shown, for 
instance, for a toothbrush resonant frequency of 256.5, the center frequency is 259 Hz. 

As the center frequency approaches the resonant frequency, the peak amplitude 
approaches its highest point, while the change or variation in A amplitude approaches a 
20 minimum. This is shown graphically in Figures 4 and 5, with plots of peak amplitude (20) 
and change in amplitude (21) against resonant frequency for a toothbrush driven at a 
frequency of 259 Hz with frequency modulation. Factors in the drive signal which affect 
the amplitude change of the brushhead include the frequency deviation (D) about F c , ie. 
the plus and minus variation of the drive frequency relative to the center frequency, the 
25 modulation frequency (Fm), the wave shape (all illustrated in Figure 10 (which is a plot of 
frequency against time) and the duty factor. 

The combination of the above frequency modulation factors (in particular the 
modulation frequency (F m ), the frequency deviation (D) and the wave shape must maintain 
the change of amplitude within a range of 5-30%. A change (variation) in amplitude is 
30 illustrated in Figure 9, which is a plot of brushhead amplitude variation against time for a 
frequency modulated drive signal about F c . Below 5% there is effectively no change in the 
sensory brushing experience or cleaning, while above 30% there is significant discomfort 
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to the average user. Preferably, the change is not greater than 20%, and most preferably is 
10%, 

The wave shape refers to the manner in which the drive frequency is changed, Le. 

changing the drive frequency in one step is a square wave modulation signal, while 
5 changing the frequency in a series of smaller steps over time to reach the maximum 

deviation is a triangular wave modulation signal, such as shown in Figure 10. 

As indicated above, the peak amplitude of brushhead motion is the greatest when 

Fc is at the resonant frequency, while change (variation) in amplitude is at a minimum 

when F c is at the resonant frequency. Hence, as indicated above, to obtain a periodic 
10 change of amplitude, which is the thrust of the present invention, the center frequency must 

be some amount away from the resonant frequency of the device, in the present 

embodiment, approximately 3 Hz. 

While the factors discussed herein influencing change of amplitude for frequency 

modulation of the drive signal are based on a resonant drive system, it is quite possible that 
15 another type of modulation of the drive signal, resulting in aperiodic change of amplitude, 

will also enhance cleaning effects and/or the sensory/brushing experience of cleaning in 

non-resonant systems as well. However, the explanation herein is based on a resonant 

drive system. 

The effects of different modulation frequencies (rates) and different frequency 
20 deviations (D) are shown in the graphs of Figures 6 and 7. Both of these graphs plot 

change of amplitude (A amplitude) versus brushhead resonant frequency for a toothbrush 
with a center frequency F c of 259 Hz. Figure 6 shows that an increase in modulation 
frequency results in a significant decrease in change of brush amplitude (A amplitude), 
while Figure 7 shows that an increase in frequency deviation results in an increase in 
25 change of brush amplitude (A amplitude) for a selected frequency difference between 
resonant frequency and center frequency (see for instance a resonant frequency of 256.5 
with the center frequency of 259 Hz). 

More particularly, from Figure 6, for a given center frequency F c , the modulation 
frequency has a strong inverse effect on amplitude modulation. For instance, in an 
30 embodiment where the center frequency is 259 Hz, relative to a resonant frequency of 
256.5 Hz, a 12 Hz modulation frequency produces a change of amplitude within a 
particular range, depending upon the other factors of frequency deviation, wave shape and 
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duly factor. Increasing the modulation frequency from 12 Hz to 24 Hz reduces the change 
(variation) in amplitude or AA substantially, and further increasing the modulation 
frequency to 40 Hz brings the amplitude variation close to zero. 

More particularly, from Figure 7, deviation (D), the change in frequency relative to 
5 the center frequency F c , has a direct effect on the amplitude modulation. For instance, in 
the embodiment shown, the preferred deviation is ±3.5 Hz. Doubling the deviation 
approximately doubles the change (variation) of amplitude. 

Other factors influencing to some extent change of amplitude, as indicated above, 
include the wave shape of the modulation signal and the duty factor of the modulating 
1 0 frequency. The use of a triangle wave shape for the change in modulating frequency as 
opposed to a square wave shape, has approximately half the effect on change of amplitude 
(AA). With respect to the duty factor, the change in amplitude increases when the duty 
factor is reduced. 

The preferred embodiment, for an amplitude change (AA) around 10%, has a 
15 resonant frequency of 262 Hz, a center frequency F c of 259 Hz, a modulation frequency 

F M of 12 Hz and a frequency deviation (D) of 3.5 Hz. The wave shape is triangular and the 
duty fector 48%. With such a system, an increase in sensory experience occurs, as well as 
improved cleaning, without discomfort. Figure 3 shows the distribution of energy relative 
to frequency for such an arrangement, specifically the drive signal's frequency spectrum. 
20 Figure 2 is a block diagram showing the structural implementation of the system 

described above. A center frequency F c is produced by a circuit, block 30. The center 
frequency is applied to a frequency source circuit 32, to which is also supplied the 
frequency modulation signal F M by block 34. The frequency generated by the frequency 
source 32 is applied to the drive electronics of the toothbrush, as represented by block 36, 
25 which is in turn driven by a power source 38, such as a battery. 

In one embodiment, the drive electronics 36 drives a magnetic drive coil 40, the 
action of which is coupled by a magnetic coupling arrangement 41 to a mechanical 
resonant system 42, which in turn drives the brush 44 in an oscillating manner. 

In the arrangement above, the change of drive frequency about the center frequency 
30 F c is accomplished by conventional frequency modulation means, which are well known, 
in which the drive frequency is changed at a selected rate. However, the change of 
frequency could be accomplished by another arrangement. This arrangement is shown in 
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Figure 8. Two simultaneously generated drive signals are combined together, with the 

resulting signal driving the brushhead. A first frequency signal is generated by frequency 

generator 60, while a second frequency signal is generated by frequency generator 62. 

Typically, one signal will be at the resonant frequency of the device, while the other signal 
5 will be a frequency somewhat removed from the resonant frequency. In one case, for a 

resonant frequency of 262 Hz (the first frequency), the second frequency could be 242 Hz. 

Generally, the difference will be in the range of 5-30 Hz. 

The two signals are then applied to an op-amp 64, where they are combined. The 

output of the op-amp 64 is a combined signal, the result of the two signals being "beat 5 
10 which produces a change in brushhead amplitude. The output is filtered to remove high 

frequencies. The remainder of the drive circuit shown in Figure 8 is similar to that of 

Figure 2. 

Again, however, there are limitations relative to the range of change of amplitude 
over time, i.e. amplitude modulation, because of user discomfort. The selection of the 
1 5 frequencies of the two signals is thus an important factor relative to achieving the desired 
results. 

As mentioned above, the first embodiment, using frequency modulation, is 
described above in a resonant drive system, as is the other embodiment, with one of the 
two signals being at the resonant frequency. 
20 Hence, a system has been disclosed for producing a change in amplitude, in effect 

an amplitude modulation, of the brushhead movement by frequency modulating the drive 
signal. The amplitude modulation results in an improved sensory experience for the user 
and improved cleaning effect without discomfort. 

Although a preferred embodiment of the invention has been disclosed for purposes 
of illustration, it should be understood that various changes, modifications and 
substitutions may be incorporated in the embodiment without departing from the spirit of 
the invention which is defined by the claims as follows: 
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CLAIMS: 

1 . A system for resonantly driving a power toothbrush having a resonant frequency, 
wherein a brushhead portion of the toothbrush moves in operation through a path with an 
amplitude about a center point, comprising: 

a resonant drive system for driving a brushhead at a drive frequency, the drive 
system including a circuit for changing the drive frequency relative to the center frequency 
to produce a periodic change of amplitude of the brushhead portion within the range of 5- 
30%, providing an improved sensory experience without discomfort to the user. 

2. The system of claim 1, wherein the change of amplitude is less than 20%. 

3 . The system of claim 1 9 wherein the center frequency is different from the resonant 
frequency of the toothbrush within a range of 0 to 5 Hz. 

4. The system of claim 3, wherein the changing of the drive frequency is 
accomplished by frequency modulation. 

5. The system of claim 4, wherein the difference between the center frequency and the 
resonant frequency is approximately ±3 Hz. 

6. A system of claim 1 , wherein the driving frequency has a frequency deviation with 
a range of 1-14 Hz from the center frequency. 

7. The system of claim 6, wherein the frequency deviation is approximately 3.5 Hz. 

8. The system of claim 1 , wherein the driving frequency change has a modulation 
frequency within the range of 3-40 Hz. 

9. The system of claim 8, wherein the modulation frequency is approximately 12 Hz. 

1 0. The system of claim 4, wherein the change of the drive frequency is in the form of a 
triangular wave. 

1 1 . The system of claim 1 , wherein the change of drive frequency has a duty factor of 
approximately 4 8%. 

12. The system of claim 1, wherein the drive system includes two driving signal 
sources, one signal source being at approximately the resonant frequency and the other 
signal source being at a frequency which is slightly different than the resonant frequency, 

13. The system of claim 12, wherein the frequency of the second signal source is 
different than the frequency of the first source within a range of 5 to 30 Hz. 
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ABSTRACT 

The drive system drives a brushhead at a driving frequency. The drive system 
includes a frequency modulation system which changes the driving frequency about a 
center frequency in such a manner, with selected frequency deviation and modulation 
frequency, which interacts with the resonance of the brushhead to produce a change of 
amplitude in the movement of the brushhead within a range of 5-30%. 
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a docket of cases and my responsibilities include preparing and 
reviewing patent applications that are on my docket, as well as 
prosecution thereof, with the US Patent and Trademark Office. 

Prior to being responsible for the above- identified 
application, Adam L. Stroud (Reg. No. 48,410} was the attorney 
responsible for this application, and signed the Transmittal Letter 
to enter the National Stage in the U.S., which is enclosed as 
Appendix BA. After Adam L. Stroud resigned in late 2007, the 
above-identified application was transferred to my docket. Prior 
to Mr. Stroud being responsible for this application, Ernestine C. 
Bartlett (Reg. No. 22,861) was responsible for this application and 
filed it as a provisional application on December 15, 2003, and 
retired thereafter. 

Upon transfer of the above- identified application to my docket 
and noting the status as abandoned, I reviewed the file of the 
above -identified application and prepared the Petition to Revive 
where I attached the Declaration of the inventors included in our 
file. Our file included two pages listed as r page 2 ! of the 
Declaration. 
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As shown in the Declaration of the inventors, it appears that 
four of the five inventors signed the Declaration on March 5, 2 0 04, 
where the third and fourth inventors signed page 3, and the fifth 
inventor signed page 4 of the same copy of the Declaration, On 
March 16, 2 0 04, it appears that the first inventor signed page 2 of 
the same copy of the Declaration where the second inventor had 
signed on page 2 thereof. Upon execution of the Declaration by all 
five inventors, page 2 includes the signature of both the first and 
second inventors, signed on March 16 and March 5, 2004, 
respectively, thus appearing to indicate that the same copy of the 
Declaration was signed by all the inventors. 

The executed Declaration of the inventors was retained in the 
file for filing with the US Patent and Trademark Office upon 
National Stage in the U.S. of the corresponding PCT Application, 
namely, PCT No. PCT/IB04/52741 , It appears the executed 
Declaration was inadvertently not filed with the US Patent and 
Trademark Office upon entry of the National Stage in the U.S. and 
resulted in the abandonment. 
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I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statement and the 
like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



Q3/11/20Q8 /Paul im/ 
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